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© Ultraviolet ray absorbent colored glass for buildings and vehicles, which consists essentially of from 65 to 75 
wt% of Si0 2 . from 0.1 to 5.0 wt% of Al 2 0 3 , from 10 to 18 wt% of Na 2 0, from 0 to 5 wt% of K2O, from 5 to 15 
wt% of CaO, from 1 to 6 wt% of MgO, from 0.05 to 1.0 wt% of S0 3> from 0.08 to 0.20 wt% of vanadium as 
calculated as V2O5, from 0.36 to 0.65 wt% of Mn0 2l from 0 to 0.0020 wt% of CoO and from 0.06 to 0.18 wt% of 
iron as calculated as Fe20 3 , wherein from 0 to 10 wt% of the total iron content is FeO. 
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The present invention relates to a glass composition which has a high ultraviolet ray absorbing ability 
and a relatively high luminous transmittance and which has the same brown color as current colored plate 
and float glass for buildings and vehicles. 

Heretofore, dark blue or green-colored infrared ray or ultrared ray ab sorbent ^^m*^ 
amount of e.g. FeO, FeaOa and Ce0 2 , has been known (Japanese Unexamined Patent N °; 
310539/1992 or No. 56466/1994). Further, glass having fine semiconductor crystals precipitated therein, so 
that it is capable of efficiently absorbing ultraviolet rays, is also known. However, the former Stassoortams 
a large amount of an iron component, whereby the luminous transmittance « low. and ,t is difftcul to 
Prepare brown-colored glass which is presently used for vehicles. Whereas the glassj «ft the , *n. 
semiconductor crystals can be formed stably only with borosilicate glass, and this method can not be 
applied tc^ a float process as the typical process for the production of plate glass. Further, brown-colored 
olass has had a problem that it is likely to be discolored by ultraviolet rays. 

9 It is an object of the present invention to obtain glass which is capable of absorbing ultraviolet rays and 
at tne same £e has a sufficient transmittance of visible lights and which will not be discolored by 
ultraviolet rays and has a color tone equivalent to conventional glass for buildings or vehicles. 

ThTpJesent invention has been made to solve the above-mentioned problems and P^*™«*. 
ray absorbent colored glass for buildings and vehicles, which consists essentially of from 6 i to 75 wt A of 
Si0 2 from 0 1 to 5.0 wt% of Al 2 0 3 , from 10 to 18 wt% of Na.0. from 0 to 5 wt% of K.O, from 5 to 15 wt/o 
o CaiLm 1 to 6 wt% of M gO, from 0.05 to 1.0 wt% of S0 3 , from 0.08 to 0.20 wt% of vanadjurr .as 
calculated as V 2 Os, from 0.36 to 0.65 wt% of Mn0 2 . from 0 to 0.0020 wt% of CoO and from 0.06 to 0.18 
wt% of iron as calculated as Fe.0,, wherein from 0 to 10 wt% of the total iron content is F «0- 

Now the present invention will be described in detail with reference to the preferred embodiments. 

Firstly, the reasons for defining the above components will be explained. 

If Si0 2 is less than 65 wt%. the weather resistance tends to be poor, and if it exceeds 75 wt /o, the 
g ,as tends to undergo devitrification. If the proportion of A. 2 0 3 is less than 0.1 wt%, the water rea^ance 
Tends to be low. and if it exceeds 5%. the melting efficiency tends to be low. Na.0 and IJO are 
components which accelerate melting rate of the raw materials. If Na 2 G is less than 10 wt% no adequate 
Zs aCe-mentioned can be obtained. On the other hand, if it exceeds 18 wt%. the weather resistance 

tend CaOa e nd PO MgO are components which accelerate melting rate of the raw materials and which improve 
the weather resistance If CaO is less than 5 wt%. no adequate effects above-mentioned can be obtained 
andTf tCexc^Ts w, % . the glass tends to undergo devitrification. If MgO is added in a , sma. amount, 
the above'effects wi.l increase. However, if it exceeds 6 wt%. the g.as s tends to un dergo^ ^,cat,on^ 

Vanadium is present in the most stable condition usually in the form of V** in the glass and has an 
absorSon band in a near ultraviolet region (350 nm), and thus it is a component which provides ultravio le 
ray ab orbing effects. However, if the amount is less than 0.08 wt%. the effects tend to , be k» >. an I rf * 
exceeds 0 20 wt% its influence over absorption of near ultraviolet rays and visible lights tends to be 
Ta^tlel. The total iron amount in the glass composition of the present invention is within , a range of from 
006 to 018 wt% as Fe 2 0 3 . If the total iron amount is less than 0.06 wt%, the effects for abso b ng 
ulfravlt rays tend to be inadequate, or the glass tends to undergo a color change to an amber color. If the 
total iron amount exceeds 0.18 wt%. the luminous transmittance tends to be low. 

Iron is usually present in the form of F e 3 + and Fe* + in glass. The one present in the form of Fe s an 
ultraSe? ray absorbing component having an absorption band in a near u.travio.et region 
portion of FeO in the total iron content exceeds 10 wt%, it is likely to be reduced e 
iron and an amber color tends to form. S0 3 is useful as another refming agent, and if its conten . less 
2 005 wt%, the effects tend to be inadequate, and if it exceeds 1.0 wt%. an amber color ,s likely to 
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Mn0 2 is useful as a red color developing source to obtain a brown color. If the content of Mn0 2 , is less 
than 0 36 wt^ such effects tend to be inadequate, and brown-colored glass tends to be hardly obtained^ 
On th^othlr hand, if it exceeds 0.65 wt%. the luminous transmittance tends to be low. Manganese is 
effective as the above-mentioned red color developing source in the form of Mn Accordingly, it is 
Prefe red to incorporate sodium nitrate at the time of melting for the oxidation of the g a ^ m ^ e "^ u 8 rt wt ^ 
to the above-mentioned glass composition, CoO may be incorporated in an amount of from 0 to 0.0018 wt/o 
as a cotTant whereby ft is possible to adjust the color to a color tone close to the conventional brown- 
colored g ass. Tf the conten, of CoO exceeds 0.0018 wt%, the luminous transmittance tends to be tow 
W thTn the above-mentioned ranges, preferred contents are as follows. Vanadium as calculated as V 2 Os ,» 
Z O.To to 0 18 wt%; MnQ 2 is from 0.4 to 0.6 wt%; CoO is from 0 to 0.0015 wt%. and iron as calculated 
as Fe 2 0 3 is from 0.08 to 0.16 wt%. 
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glass for each of buildings and vehicles. silica glass have absorption bands in the 

presence of these metal ions, ultraviolet rays can effecfvely be absorbed. 
EXAMPLES 

A formulated batch was me-ted in a practical atrnosphere 
was prepared therefrom by a small size apparatus o J^^S^ dolomite , soda asn , Glauber's 
g.ass are presented (unit: wt%). As the raw materials. ^"J d ^JJJ Je * and cobalt oxide were used, 
salt, sodium nitrate, manganese oxide, feme ^ P °™ by the float method, which is 

Comparative Example 6 represents current pie 7 represents ultraviolet ray 

commercially available for buildings and ^K^^^^lwSZoe for solar radiation, luminous 
absorbent brown-colored glass. With ^^^^^Z in accordance with J.S R-3106. 

the one calculated as of a thickness of 5 mm). ^ |amp (20Q w . jrrad j ation 

Further, these glasses were irradiated tor 30 days Dy -ins g irradiation was obtained, and the 

energy: 364 W/m*), whereby the color difference *^"^™J£^ rays corresponded to the 
discoloration due to the ultraviolet rays was ^«*-™ ^ ^ t e oo.or difference. AE 8b was 
0 amount of usual solar radiation in Tokyo of abou five years. With espect t ^ ^ ^ 

obtained in accordance with LW system of JI8 J-8730 As a res ^ color difference of the 

glasses according to the present invention were not h.gher than 1 .50, wne 

9laSS Th ° f ST? thrp"sim S !nvention is a brown-colored g.ass which is excellent in the 

. ultraSi JfflKi and which is not discdored by uitraviolet rays. 
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As described in the foregoing, the glass of the present invention has a high luminous transmittance and 
is capable of absorbing ultraviolet rays, and thus it is effective for preventing deterioration of interior 
materials due to ultraviolet rays or for preventing sun burn of a person inside of the glass window. 
Accordingly it is particularly useful as a window glass material for buildings and vehicles. Further, it is 
hardly discolored by ultraviolet rays, and even when it is used for an extended period of time, its color tone 
undergoes almost no change. Further, it can be prepared under an oxidation-reduction condition at the 
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same level as usual plate glass, and the function of a refining agent such as Glauber's salt is effective. 
Accordingly the refining affect can be obtained by a conventional operation using a conventional glass 
melting furnace, such as with the float glass production process. Likewise, the concentration of a coloring 
agent in the base composition may be at the same level as in usual float glass, and a change of the base 
composition may be conducted in the same manner as in a conventional operation. 



Claims 



1 Ultraviolet ray absorbent colored glass for buildings and vehicles, which consists essentially of from 65 
to 75 wt% of SiOz, from 0.1 to 5.0 wt% of Al 2 0 3 , from 10 to 18 wt% of Na 2 0, from 0 to 5 wt% of K2O, 
from 5 to 15 wt% of CaO, from 1 to 6 wt% of MgO, from 0.05 to 1.0 wt% of S0 3l from 0.08 to 0.20 
wt% of vanadium as calculated as V 2 Os, from 0.36 to 0.65 wt% of Mn0 2 , from 0 to 0.0020 wt% of CoO 
and from 0.06 to 0.18 wt% of iron as calculated as F^Oa, wherein from 0 to 10 wt% of the total iron 
content is FeO. 

2 The ultraviolet ray absorbent colored glass according to Claim 1. which has a brown color, whereby the 
dominant wavelength by illuminant C is from 574 to 581 nm, and the excitation purity is from 4 to 6%. 

3 The ultraviolet ray absorbent colored glass having a brown color according to Claim 2, which has, in a 
thickness of from 3 to 5 mm, a luminous transmittance of illuminant A of at least 70% and an ultraviolet 
ray transmittance of at most 15%. 

4. The ultraviolet ray absorbent colored glass having a brown color according to Claim 3, which has. in a 
thickness of from 3 to 5 mm, a transmittance of 350 nm of at most 10%. 
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